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QUESTION 1 [COMPULSORY]

%

(a) A canned food is thermally treated at 120°C to reduce the initial microbial load which
was 1000 per can. The decimal reduction time (D) of the target microorganism at this
temperature was found to be 1.5 min. If the probability of survival of the ofrganisf%"‘l is
targeted to be one in ten million cans of products, calculate the time requiréd to reach

at this probability. | (1%i Marks)

{
|

(b) Calculate the rate of heat transfer through a composite wall of a cold stoﬁe made of
concrete lined with an insulation layer with 6 m? surface area. The insulation and
concrete have thickness of 10 cm and 15 cm, respectively. The temperature on the
two sides of the composite wall is 10 °C and 25 °C. The thermal conductiyity of the
insulator is 0.07 W/m°C and that of the concrete is 0.5 W/m°C. The system is at
steady state. (15 Marks)

(c) Orange juice flowing through a pipe at a rate of 40 kg/min is sweetened by adding
concentrated sugar solution (25 % sugar) to the pipe line at constant rate. At what yate
would the concentrated sugar solution be added to provide 12% sugar in the%product?

(10 Marks)

[TOTAL MARKS = 40]

QUESTION 2 -
(a) Compare and contrast single and multiple effect evaporation system. (15 Marks)
(b) Explain the constant and falling rate drying periods. (15 Marks)

[TOTAL MARKS = 30]

QUESTION 3 .
(a) Explain the following: (20 Marks)
i. Lag phase |

ii. Retort come-up time
iii. Semi-continuous (fed batch) system
iv. Refrigeration load

(b) Explain what pressure-enthalpy chart is and its use. (10 Marks)

[TOTAL MARKS = 30]
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QUESTION 4

(a) Name the components of a refrigeration system and give three (3) purposes of
refrigeration in the food process operation. (15 Marks)

(b) With the help of a sketch show a heating process on the pyschrometric chart and
describe the changes in the property of the air. (15 Marks)

I[TOTAL MARKS = 30]
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Relationships f,/Uig for Values of z =10 T ‘ g
Values of g (°C) when § is: .
KU 04 0.6 0.8 1.0 12 14 1.6 18 2.0

02 227x10% 246x105 264x1075 283 x10% 302x105 320x10% 339x105 358x105 376x105
04 739x10% 79x1)3 B44x10F 900x10® 650x103 100x10? 1.06x 102 LIIx102 116x102
06 483Ix1027 S5Mx10? B566x10? 606x107 644x107 683x107 728x10? 767x1070 806x1072

08 0126 0.136 0.148 0.159 0.171 0.182 0194 0.205 0217
1 0227 0.248 0.26% 0.291 0312 0333 0.354 0.376 0397 %
2 0.85 092 1.00 1.07 1.15 123 130 138 145 —_—
3 146 158 1.69 181 1.93 204 216 228 © 239
4 201 215 230 245 260 274 289 3.04 3.19
& 247 264 282 3.00 317 335 253 371 3.88
6 286 307 37 3.47 367 3.88 408 428 448
7 32t 343 366 3.89 112 434 457 480 503
8 349 3.75 4.00 426 451 4.76 501 526 552
9 376 4.03 431 4.58 486 513 541 5.68 59 .~
10 3.98 4.28 458 158 518 548 577 6.07 6.37
20 546 594 642 6£.89 737 7.684 832 8.79 . 927
30 6.39 6.94 756 8.11 8.72 9.33 949 105 . Hal
40 7 772 8.39 9.06 972 104 1.3 11.7 124
50 767 B39 9.1 9.83 10.6 13 120 127 134
& 822 894 972 105 n2 120 127 135 143
0 8.67 7.78 102 1.1 118 126 134 142 15.0
80 9.01 9.89 107 11.6 123 132 140 148 156
% 9.4 10.28 112 120 128 137 145 153 S 162
100 9.78 107 116 124 133 141 150 158 167




